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Fig.1 ~ Surface morphologies of HA/Ti composite coatings at
different magnification: a. x 200, b. x 2000, c. x 5000

FRTER O B A HA VOB, 8 H T7Ef 5 A HA
UUBL, AT 10 HA S 2/ REBRORG BB 2 1T BB IS
TE X IR IR )2 n(Ca)/n(Ti)=0.76 , Z ¥ 15 H i 2
Ti B3 B9 R F 23 80K 38.52% , 111 % JH EDTA 33 =& 153
IR Z T Ti MY BT S BN 33.47% .,

HA (% #8 OB BB A IR DT L R, iR i
BN A, — BNV K B S e v 3R TR R T
SIE L OH-, 5 Ca2, PO 3ot 7 Ok A L B XL H,
25 OHZ55 T B HA @RS, 1T Ti 38 2o i 1 2
T AE FRL AR E R TR FR T A 2 T ey ERBR O K R



%11

H 75 W 55 K BB BTBUR SRR I A1 /T 55 IR IZ TS - 1291 -

WY, A Ti B 5 B b Ca* ik 2 i 0.0105
mol - L™ B4 0.009 7 mol - L™, X &8 Ti 4 W Fff 1
Ca 1] fa 1E H {7 H i Y TP Ca W BE FRAIG L IR, 7R 40
PEREL I E R Ti K A8 ol 31 B3 A% OF 28 A BH A% XL
HL S, e 2O BRE PR B AR b, 88 I F TOBUIE WA HA
TR Ti B HEAR 2 I HA/TI AR )Z . Ti k3
T W B Y Ca?+ o BA M B AT OH- PO-45 & nl LU AR
B HA fb A e Ak BROM 2 S H I TRORE , 24 & R B B
£03 LY = T TR N A o TR W VR oY AL 0] & i v 1
FER R 2210 T DALEE 5] HA SR 9 1,
22 MBTEM

VRS IREE TR S T R R b
AbF R G AT A TR R AR E M O T L
B X4l HA U2 AR e AT 1 0F5E . K it
U2l HA 2 M HA/T E 8% ZH T, HESS
SURR TR E R R BE 2 h J5 89 XRD E 4 2 f1iA
3 FoR A T4l HA R 2 Bl K5 be il B 0 85 HA
() = % 1§ 20=31.74° 32.18° F 32.87° (JCPDS 73-
0293) WETEARISEL, 45 fh B R 700 CREBE IS , 78
20=27.78° .31.02°4k t B B-Cas(PO,),(B-TCP) i it 4t
I (JCPDS 70-2065) , VI &8 70 HA K4 1 53 5
B I B2 T B-TCP % o A 3G Jnta %  {H R fifi 78
1200 CTHAEH  HA WA 5¢ 4 it ,B-TCP Wi A7
B8 B o-TCP, *FF HA/TI 2 A% 2,500 Cki ke
J&, UK ] HA FT Ti(260=35.09° .38.42°F1 40.17°,
JCPDS 44-1294) Wi A1 ;600 CKFBEJ5 |, Ti 09 A7 5 04 7

¥ HA 2 :B-Ca(POs): % :CaO

Cyy T ’2, M S;;rﬂrrf % NE } i 6.0 QR 4
404
fyy T REE  ey S I R x

c 14 ; gvv.? gl?\v o -?»' v vvﬁvﬂ vv! vy

v
a YL T YN O e -
oy X sz ?Jv o, Y v ""X v
b ); b2 &'\K X _ﬂ'. v KY'/\ Yy v
Y TS

20 25 30 35 40 45 50 55 60
20/(7)
B2 AFRE TR 5T HA 289 XRD &
Fig.2 XRD patterns of HA coatings after calcination for 2 h

at different temperature
a. 500 °C, b. 600 °C, c. 700 °C, d. 800 °C, e. 900 C,
£.1000 C, g. 1200 C
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Fig.3 XRD patterns of HA/Ti composite coatings after

calcination for 2 h at different temperature

a. 500 °C, b. 600 °C, ¢. 700 C, d. 800 C,

e. 900 C, f. 1000 °C, g. 1200 °C
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Table 1 Bonding Strength of the Coating after
Calcination at Different Temperatures
for 2 h
rC o, | MPa
HA coating composite coating

before calcination 10.4 16.3
500 11.2 18.4
600 12.1 20.2
700 13.0 21.1
800 13.6 22.2
900 14.1 23.5
1 000 14.5 25.6
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Study on Hydrothermal Electrodeposition of Hydroxyapatite/Ti Composite Coatings

XTAO Xiu-Feng? LIU Rong-Fang*? ZHENG Yang-Zeng'
(‘College of Materials Science and Engineering, Y anshan University, Qinhuangdao 066004)
(*College of Chemistry and Material Science, Fujian Normal University, Fuzhou 350007)

Hydroxyapatite (HA)/Ti composite coatings were successfully prepared on titanium electrode using a hy-

drothermal electrodeposition method via adding Ti powder in the electrolyte in an autoclave.

The bonding

strength, bioactivity and thermal stability of the coatings were investigated. The bonding strength of HA/Ti com-
posite coating was up to 18.4 MPa after calcination at 500 °C, obviously higher than that of pure HA coating. HA/

Ti composite coating surface was covered by carbonate-apatite coating after immersion in simulate body fluid for

7 days, indicating that the Ti addition in HA coating improved greatly the bonding strength while not decreasing

the bioactivity of the coating. Calcination at 500 °C had no effect on the phase composition of the coating. When

calcination temperature was above 600 °C, HA was partially decomposed and Ti powder was oxidized to rutile

TiO,. TiO, promoted the HA total decomposition when the calcination temperature was above 1000 “C. However,

the bonding strength of the composite coating with temperature was not affected by this high temperature calcina-

tion.

Keywords: hydrothermal electrodeposition hydroxyapatite bonding strength bioactiity



